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-50575 G^'jkmcfflTfiznx^zzjfzuvmm 
icxe:-)immtoZ77-7bn-£t2-&Z£tzj5fc & 

^¥7-1 3 4 9 8 0^i>$g, ftffl¥8-3 13 99^ 
£nicf®7KZtiX^Z>&oti;Wi®iii7u-mn®m, ft 
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lolteaBi'y-xT't, ?oXW-f-£,}:y$8iHi£$!§£ 
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total, a<3.5%. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www 1 9.ipdl.ncipi.go jp/PA 1 /result/detail/main/wAAAVTaWbwDA4 1 2 1 004 1 OP 1 .htm 



8/8/2006 



JP,2000-100410,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separator for alkaline cells characterized by for average thickness consisting of a polyolefine 
system nonwoven fabric 0.17mm or less by which hydrophilization was carried out, and satisfying the 
following four conditions. 

The standard deviation (sigma) of the permeability by the condition (1) Flagyl permeability 3-40 
cc/cm2/sec condition (2) average aperture 5 40-micrometer condition (3) voidage 40 - 70% condition (4) 
kaya knee formation meter is less than 3.5% [claim 2]. The separator for alkaline cells according to claim 1 
characterized by sigma by the kaya knee formation meter of conditions (4) being less than 3.0%. 
[Claim 3] A polyolefine system nonwoven fabric is a separator for alkaline cells according to claim 1 or 2 
which uses as a principal component the staple fiber and microfilament-like pulp which consists of 
polyolefine system resin, and is characterized by being the nonwoven fabric obtained by the wet nonwoven 
fabric method. 

[Claim 4] A wet nonwoven fabric is a separator for alkaline cells according to claim 3 characterized by 
being the wet nonwoven fabric with which total fiber weight contains the microfilament-like polyolefine 
pulp whose diameters of average fiber are 0.1 micrometers - 10 micrometers and the weighted mean fiber 
length of 100 micrometers - 1000 micrometers 1 to 60%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to separators for alkali rechargeable batteries, such 
as a nickel-cadmium battery, a nickel hydoride battery, and a nickel zinc cell, about the separator for 
alkaline cells. 
[0002] 

[Description of the Prior Art] On portable electronic equipment, such as current, a cellular phone, and a 
notebook computer, it is lightweight, and primary [ with high energy density ] and an alkali rechargeable 
battery are increasingly used abundantly. If these cells are divided into a component, most cells consist of a 
positive electrode, a negative electrode, the electrolytic solution, the separator, the container, etc. Although 
the role which an electrode plays is large of course and a positive electrode and a negative electrode need to 
be improved, of course in order to make the property of a cell into the outstanding thing, the role which a 
separator plays cannot be overlooked, either. 

[0003] The important role of the separator in a cell is isolating a positive electrode and a negative electrode 
in the first place, and preventing an electric short circuit, and is not barring passage of the ion in the 
electrolytic solution to the second. Since the electrolytic solution is a strong base, the alkaline cell made into 
the object of this invention must be a material with alkali resistance. Although the nonwoven fabric and 
textile fabrics which consist of the polyamide which combines alkali resistance and a hydrophilic property 
from the former had been used well, since the polyamide was [ the alkali resistance in the bottom of an 
elevated temperature and the long period of time of a certain thing ] inferior in the alkali resistance in 
ordinary temperature, in the rechargeable battery which repeats especially charge and discharge and is used 
over a long period of time, it was easy to generate the short circuit by strong fall, and the cure was 
demanded. Of course by the natural fiber and the cellulose system, such an inclination is still more 
remarkable. 

[0004] Then, examination of a nonwoven fabric and textile fabrics made from the existing olefin system 
resin, especially alkali-proof polyethylene and polypropylene resin more nearly further than a polyamide is 
made. Reinforcement does not fall but the separator which consists of these ingredients can say that the use 
under an elevated temperature and the use over a long period of time are also desirable as a separator for the 
reinforcement of a cell. A high increase in power is further called for recently as the miniaturization of a cell 
and high-capacity-izing, and an object for the power sources of an electric vehicle, and it points to split- 
ization increasingly as a separator. It is easy to short-circuit split-ization of a separator, the new trouble that 
self-discharge also becomes easy to happen is included, and the present condition is that the solution is 
called for. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at suppressing the defect of the increase of a 
percent defective by the short circuit represented by the above-mentioned problem that the split-ized 
separator is held, and the cell engine performance. 
[0006] 

[Means for Solving the Problem] this invention person etc. is controlling the porosity, the aperture, voidage, 
and formation of a separator with sufficient balance, and solved this problem. Invention of the 1st of this 
invention relates to the separator for alkaline cells characterized by for average thickness consisting of a 
polyolefine system nonwoven fabric 0.17mm or less by which hydrophilization was carried out, and 
satisfying the following four conditions. 

The standard deviation (sigma) of the permeability by the condition (1) Flagyl permeability 3-40 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 
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cc/cna/sec condition (2) average aperture 5 40— jr £^«*g£ ^ £££ 
kaya knee formation meter is related with the separate for ^"^^^ nvention and ] to a kaya 
2nd of less than 3.5% this invention s.gma according [ on fce ^J^^J™^ of ^ inventio n relates 
knee formation meter is characterized by being less than 3L0 A Invention oi .me nonwoven fabric 

to the separator for alkaline cells which ^^S^jSJiSvSS consists of polyolefine 
uses as a principal component the staple fiber and f st or 2nd above-mentioned 

system resin, and is obtained by Ae wet nonwoven fabnc method ^ ^ ^ characterize d by a 

invention. Invention of the 4th of this invention ^^^^^a fiber weight contains the 
polyolefine system nonwoven fabnc being » £ ^fi^ are 0 1 micrometers - 10 micrometers 

1 to 60% in - 3rd above " 

mentioned invention. 
[Kditnentof the Invent ^ 

and numerical limitation are explained below. ^^^^o^ ^Tcm of water columns after the 
rheostat, is made to inhale air as an ^^^^^^fLn testing machine according to 
Flagyl porosity's attaching a in a teeing machine from the shown pressure 

ofthe^ ° f - d ^ 18 eValUat6d ^ aSkin§ - A ^ ,S 

easy to go on impossible [ the ^^^^ S^ / Jdryout'of a 
cell internal pressure by passing smoo hly the gas wmcn °^ cc / cm 2/sec in this 

separator ]. It is required for the Flagyl V^^^^SZi pressure will go up, if the Flagyl 
invention. If the Flagyl porosity does not fulfill 3 cc/ c m2/sec, 0 ^ j^arator wUl tend to advance, and all are 
porosity exceeds 40cc /of 2/sec(s) cm converse^ t h «dry^t^ separator w Wy 
caused under low [ with the remarkable cell engine P erfo ™^ e ^ " ■£? ASTM F 316 . 86 (the bubble 
[0009] An average aperture is measured by the m ; asu ™f*^ ^ind that pneumatic 

point method). The nonwoven fabric which ^^^^^^Z^ Smaller pore by 
pressure higher than the capillary tube tension of * e ^ ul °"P° re J d ^^ ng the g 5 as flow rate of both 
using the principle which lets air pass ^^^ff^^ fl£S?SSE5£ rate of a flow rate of 
the wet nonwoven fabric in the same press ure an ™ fi ^^ta3Sulable, a difference can also determine 

^t^S^S^P* diameter tnutnganu^ li,uid mN,mP= pressure kg /cm2C- 

constant (it is C- 0.415 when a pressure isPSI) permeabi liw ,o gas is reduced remarkably and 

[0010] Although insulation ts good if an ap«M .» £00 amah, pern re s ^ (q ^ 

She burs, by internal pressure me of a cell '= n J '^S^Tecome the cause of the interior short 

Se^^ 

directly the volume (V) of the mercury which :P™g~JJ£j£^ £ n the principle for which a very 
SKSn™^^ 

surface area can also be calculated. hi h thi preS sure and gamma are 

D=-0/P) 4gammacostheta -- a pore diameter and P of D are the units to wmcn y 

Z^^^^^^^'^ so,ulion is mos,ly 

1 J 8/8/2006 
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desirable when voidage is large, the pressure reinforcement as the structure falls to coincidence. If pressure 
reinforcement falls, the electrolytic solution will be emitted from a separator by the pressure by expansion of 
the electrode within a cell, and it is not desirable. Moreover, when small, there is too little absolute 
magnitude of the liquid capacity in a start time, by repeating charge and discharge, it is easy to carry out a 
dryout and long-term use of a cell cannot be borne. In this invention, the voidage of a separator needs to 
become 40 - 70%. Unless it fills voidage to 40%, there is too little liquid capacity and long-term use of a cell 
cannot be borne. Moreover, if voidage exceeds 70%, while the pressure reinforcement as the structure will 
fall, the interior short circuit of a cell becomes easy to happen and is not desirable. It is 45 - 65% preferably. 
[0013] A kaya knee formation meter is equipment by which the formation of a nonwoven fabric, i.e., the 
quality of distribution of the fiber in a nonwoven fabric, is numerically evaluated as a formation 
characteristic. This invention is FORMATION ANALYZER TYPE. ; A46301 1/A (product made from 
Kajaani) is used. According to a white light transmission method (it is carrying out light source regulating 
automatically so that the amount of average transparency may become fixed), sample size gathers the 
transmission data of 0.1x0. 13mm pixel in every 4mm (lot), and each lot average is shifted to a gross mean, it 
is 48mmx67mm and it does [ creates a histogram and ] % display of it in quest of standard deviation (sigma) 
from all the data of the obtained histogram with the following relational expression. 
sigma={sigma(Ti2xHi)/sigmaHi} l/2Ti: The absolute value of the difference of an average transmission 
coefficient (%) and each permeability (%) is shown. 
Hi: Display % for frequency (set to 100 on the whole.). 

[0014] The formation tester (FMT-1000A: Nomura Business affairs) of special playback official 
announcement WO96/20505 publication is a method which sets the light source quantity of light constant, 
and since he is influenced of dispersion within a sample, he is not accurate other than the comparison of the 
sample to which the basis weight is similar with this ingredient. On the other hand, since the kaya knee 
formation meter of this invention is making the amount of transmitted lights regularity (it is regulating 
automatically about the light source quantity of light), there is little such effect, and it can be said that it is 
most suitable for carrying out comparative evaluation of the conditions of a separator. If formation is good, 
there will be little max, such as porosity, an average aperture, and voidage, and minimum variation, and, as a 
result, they will become uniform [ the liquid retaining of the electrolytic solution ], internal impedance can 
be suppressed low, and cell engine performance — high power is obtained — improves. It is required for 
sigma by the kaya knee formation meter of a separator to become less than 3.5% in this invention. If sigma 
exceeds 3.5%, a dryout will tend to happen to the partial target generated from the electrolytic solution 
becoming an ununiformity, and the rise of an impedance, the fall of charge capacity, etc. are easy to be 
generated and are not desirable, sigma is less than 3.0% preferably. 

[0015] Thickness is measurement by the micrometer and is the numeric value read in the point which puts 
and begins a skid by things as having carried out one more revolution. Since the insulation of a separator is 
enough equipped if thickness exceeds 0.17mm, even if defects, such as the conditions, cannot produce 
problems, such as an internal short circuit of a cause, and self-discharge, easily and, as a result, do not 
maintain numerical limitation and balance strictly like this invention, quality is stable, and the defect and 
percent defective of the cell engine performance can also be stopped low. In the case of less than 0.15mm 
thickness, the effectiveness of this invention shows up notably especially. 

[0016] In the separator for alkaline cells with a thickness of 0.17mm or less which needs this invention for 
the formation of miniaturization high capacity of a cell (1) when sigma by the Flagyl permeability 3 - 
40cm3/cm2/sec, (2) average aperture 5 - 40 - 70% of 40-micrometer and (3) voidage, and (4) kaya knee 
formation meter makes it to less than 3.5% The good alkaline cell separator with which are satisfied of 
control of reinforcement, insulation, electrolytic-solution holdout, and an internal pressure rise, self- 
discharge prevention, etc. was able to be obtained. Furthermore, it became clear that there was effectiveness 
still more remarkable in upgrading and reduction of a percent defective that sigma by the kaya knee 
formation meter is less than 3.0%. 

[0017] Although it cannot say that it is enough to many problems of the description being for this invention 
having found out the optimal balance of the above-mentioned physical-properties value paying attention to 
the sheet physical properties of a separator, and being easy to produce the increase of a percent defective 
and self-discharge by the short circuit which is holding the split separator if respectively independent, 
effectiveness shows up in multiplication by having combined with sufficient balance, consequently the 
defect and the percent defective of the cell engine performance can be stopped low. 

[0018] Especially limitation is not carried out although spinning direct connection nonwoven fabrics, such 
as staple fiber nonwoven fabrics, such as the carding method, the air lei method, and a wet method, and the 
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*u a thP melt blowine method, or those combination are 
span bond method, a flash plate spinning method "*^*™?^Za» fulfills the conditions of this 
Mentioned about the ^^T^^^ TZ7ZnfZc is describing the manufacture approach 
invention. Although the manufacture approach of n Machinery Society of Japan nonwoven 

at the foundation of a nonwoven fabric, ^^^^J^^SL, in order for sigma by the 
fabric study group), it is fundamentally S^fies the physical-properties value of 
kaya knee formation meter to obtain *e n onwoven abnc wnc which used many fiber whose 

this invention as a separator for cells ^^^^^S^SSto to satisfy the above-mentioned 
diameters of fiber are 1 micrometer "^^^toSfte me lt blow with span bond as the 
formation, the compound nonwoven fabric which "Jjj^kod nonwoven fabric by the carding method 
manufacture approach, the n ° nwov f n ^ b ^ fabric has the advantage which can 

of a cross layer method, etc. are ^^^S^^^Le equipment, and the fiber of two or more 
mix the fiber from which the diameter of the shape of the shape of a staple 

classes at a rate of arbitration, tiie g estalt of ^£°™™££ 0 broadly usa ble from 0.1 -micrometer 
"* ^^tot^^S£ "mlterof fiber, and it is the approach by which the web 

fiber means that it is polyolefine 
[0019] The sum total of the staple fiber ^^r^g,, nonw0 ven fabric of this invention 
n the configuration of a nonwoven .fabric and ^polyo^efane syst t ^ more of a thmg . 

consists of polyolefin resin preferably and ^"^^^^^ and nylon, may be mixed less 

In addition, organic fiber, cellulosic fi ^.f^X^^^w^ fabric of this inVenti0 u' * " 
than IQo/o of the weight. Moreover, as which ^ fiber ^ 

desirable that the diameter of average fiber is ™^*^J^ n . 10 micrometers and whose weighted 
contains the microfilament-like ^ lc ^P ^ST?S(>%. Since the compacmess of a wet sheet 
mean fiber length are 100 micrometers - f °^rome^ers 1 to micrometers and permeability falls 

will increase remarkably if the diameter of f^^^T^^ fiber exC eeds 10 micrometers, aperture 
remarkably, it is not desirable. Moreover ^f^^ J^Xlt is the wet nonwoven fabric which 
control uniform on a wet sheet becomes and hoge diameters of avera ge fiber are 1 

contains more preferably the ™«2?^^^ffleM«SS of 100 micrometers - 1000 micrometers 3 
micrometer - 10 micrometers and the weighted mean fiber ^lengtn o dehydrati on PERT of the 

to 40% especially 1 to 60% of total fiber weigh t t f ^^fnelountof conventions of for 
shape of a wire mesh which ^£X£S^^S^ ZfJLs of other polyolefin fibers 
example, microfilament-like ^^^J^^Sa adjustment so that it might become 0.5% or 
underwater, applied the slurry which earned out md a cylinder mould type, and followed 

less preferably to wet paper machines, after that, and obtain a sheet be common. 

-STd^ 

^ponds w'ith means, such as carrying °^oXto^X nonwoven fabric as a separator for 
[0020] Hydrophilization processing "JJ^S^^^^iatioo, but the following 
alkaline cells. It does not limit especially about ftjJP^Vj DO i yo lefin resin which is indicated by 
approaches are mentioned. How to introduce a ^^^J^Sonomer in UV irradiation which is 
JP P 6-101323,B etc., Carrying out the graft ^^T^^a report, and the Patent Publication 
indicated by the Patent Publication Showa No. 503074 [ 63 to | ornc ; p { wWch is indicate d 

Seise! No .505756 [ six ^^^^S^^^^^^ * JP ' 6 ; 36 J 53 ' A ' 

bv JP 7-134980.A and JP,8-31399,A, The denaturation P 01 ^"^* * 1 0-125298 A The ionomer which 
Koxy denaturation polyvinyl alcohol ^^J^^^^^Aby JP,4-233158,A, A 
introduced Zn into the ethylene-unsaturate^^ 1 in y dicated by JP , 6 _ } 87962 A. 

carboxyl group is introduced into the acrylic f "^^P ^lie-acid copolymer which are indicated 
The sulfone radical content chlorinated VO^^^^^ whic S are indicated by JP.7- 
by JP,6-187963,A, The ethylene-acryhc-ac d ^J^^^ently indicated by JP,6-338308,A, 
192715 A The styrene-styrene sulfomc-acid ^^ ti indicate d by JP,7-122256,A, an acrylic- 
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zirconium dioxide sol, and the titanium oxide and the latex of impalpable powder etc. The nonwoven fabric 
which used the polyolefin resin which, of course, carried out the mixed kneading lump of a surfactant, 
hydrophilic resin, the hydrophilic drugs, etc. is sufficient. 
[0021] 

[Example] Although an example is given to below and this invention is more concretely explained to it, of 
course, this invention is not limited to these. In addition, in the following examples, especially % is weight 
%, unless it refuses. 

[0022] 1 2 micrometers and the kaya knee formation meter sigma prepared, and eyes prepared [ the diameter 
of average fiber ] the m2 [ 30g/polypropylene 100% of] span bond nonwoven fabric 3.2% by the one span 
bond method of examples. Next, JIS K The melt flow rate measured by the approach indicated by 7210 
carried out heating melt spinning at the spinning temperature of 260 degrees C by using as raw material 
resin the polypropylene resin which is l,000g / 10 minutes. That in which the nozzle hole with a diameter of 
0.4mm is installed crosswise at intervals of 1mm was used for the melt blow nozzle. In the uptake distance 
of 350mm, it injected, and the discharge quantity of melting resin carried out spinning of said melting resin, 
spraying air with a temperature [ of 300 degrees C ], and a pressure of 0.8kg/cm2 on nozzle opening, and 
made the melt blow nonwoven fabric layer form on one side of the aforementioned span bond nonwoven 
fabric which carries out by part for l.Og/per nozzle hole 1 hole, and moves by part for 8m/in rate. The 
diameter of average fiber of the melt blow nonwoven fabric made to form at this time was 1 .2 micrometers, 
and eyes were 8 g/m2. 

[0023] It was made to pass once by nip pressure 30 kg/cm by part for lOm/in rate between 3% embossing 
roll of rates of surface embossing processing heated at the temperature of 140 degrees C to the obtained span 
bond / melt blow laminating nonwoven fabric, and the Taira roll. Next, put the pressure on this laminating 
nonwoven fabric in the calender, it is made for the thickness in a micrometer to be set to 0.10mm, and the 
battery separator base material was obtained. The solution of 27% of water was sunk in 63% of acrylic 
acids, and triallyl isocyanurate 5% to this battery separator base material l-(4-isopropyl phenyl)-2-hydroxy- 
isobutane-l-ON (trade name: DARAKA 1116, Merck Co. make) 5% which is a photopolymerization 
initiator. Next, under the medium-voltage mercury UV lamp (Hanovia type UVS500) of 500W, the base 
material which sank in the above-mentioned solution was passed, and it photopolymerized. It washed 
underwater after an exposure and among the methanol, and the unreacted monomer and 
photopolymerization initiator was removed. It dried after that and the separator for cells which shows the 
physical-properties value indicated in Table 1 was obtained. 

[0024] The pulper distributed 45 micrometer [ of the amount mean fiber length of example duplexs ], 2 
micrometer [ of diameters of average fiber ], and Canadian freeness 400ml polyolefine pulp (trade name 
tiara KY-430M; product made from Die Cel) 5g at 1% of concentration, and dispersion liquid A were 
obtained. Next, 1500g of water was measured to the stainless steel bat, fineness [ of 0.7d ] and 
polypropylene chop (trade name-Z, DAIWABO CO., LTD. make) of 5mm of cut length 5g and the fineness 
of 0.9d, and lOg (trade name NBF star 220; DAIWABO CO., LTD. make) of the polypropylene / 
polyethylene sheath-core fiber of 5mm of cut length were measured, it distributed at 1% of distributed 
concentration, and polyolefin fiber dispersion liquid were obtained (dispersion liquid B). 
Dispersion liquid A: Mix at a rate of dispersion liquid B= 1 :9 (weight ratio), and dilute 10 times with water 
further. Furthermore, pole little addition of the polyethylene oxide (trade name-EO-PF, Sumitomo Seika 
Chemicals [ Co., Ltd. ] Co., Ltd. make) was carried out as a ** agent, and it carried out handmade [ of the 
wet nonwoven fabric sheet of eyes 48 g/m2 ]. It adjusted after desiccation with the drum dryer, thickness 
was adjusted for the obtained wet nonwoven fabric sheet to 0.1 1mm in the supercalender, and the battery 
separator base material was obtained. Spacing of a flat electrode was adjusted to 5mm with the corona 
surface treatment equipment (RF high voltage power supply-HF-2K mold and two electrodes are the roll 
electrode which twisted silicone rubber made in a use; Heiden lab) of the batch type which used N2 gas for 
the obtained battery separator base material, **** and a corona exposure were performed for the sample 
between them, and the separator for cells which shows the physical-properties value indicated in Table 1 
was obtained. 

[0025] 10 micrometers and the kaya knee formation meter sigma prepared, and eyes prepared [ the diameter 
of average fiber ] the span bond nonwoven fabric of 56g/100% of the polypropylene / polyethylene sheath- 
core fiber of m2 3.0% by the three span bond method of examples. The obtained span bond nonwoven fabric 
was passed once by nip pressure 30 kg/cm by part for lOm/in rate between the embossing roll of 3% of rates 
of surface embossing processing heated in temperature of 120 degrees C, and the Taira roll. Next, put the 
pressure on this span bond nonwoven fabric in the calender, it is made for the thickness in a micrometer to 
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bo set to 0.10mm, and the battery separat or base ; mat erial — ^^XSS 
material was extracted with the roll after ^^^^^ dilute sulfuric acid first, and finally 

the post heating style was obtained. cross-section configuration of the shape of a 

[0026] The diameter of average fiber winch ^^.^™'^ mp0 ^ Ilt and a polyethylene component 
Chrysanthemum which consists of an example ^^^^^^LiSbcn which are 10 
opened 100% (trade name EDC; a ^^^]^^ BCt and, on the other hand, carried out the 
micrometers and the fiber length ^ 3 ^^?^3SSS33 g/m2 which made fiber cross with a cross 
laminating of the tropism fiber web and o^eyes 33 & ^ 
layer of eyes 25 g/m2. This »™^^^^?SSn of water pressure 130 kg/m2 using 0 13mm 
processed by a unit of 2 times mate aTtne stream confounding nonwoven fabric was 

of diameters of a nozzle, and a pitch 0.6mm nozzle P^JB nonwoven fabric in the calender, it is 

obtained. Subsequently, put the pressure on ^ S ^^37f battery separator base material was 
made for the thickness in a micrometer to be set to O^lmm, tio A^sing by sulfonation was 

obtained. To the obtained battery '^^J^?^^Z^s which shows the physical- 
performed by the same approach as an example 3 and the separate 

properties value indicated in Table 1 was obtained. micrometers and the fiber length of 

[0027] The core part whose diameters of example 5 averag ; fiber a* e w shea th-core mold 

38mm opened polypropylene and 100% ^^^^S'^ machine, and, on the other 
polyolefine fiber to which a sheath changes from ^y^ l «J^Z web of eyes 16 g/m2 which made 

carried out the laminating of ^ ^^^^^t^^ whi h heated «, 
fiber cross with a cross layer of eyes 12 g/m2. Jn the ft ^ m&de tQ pass 3 
laminating nonwoven fabric in a tw °- sh ^^^ in a micrometer might be set 

times and the battery separator base mat *™^ processing by sulfonation was 

to 0.12mm. To the obtained battery separator : tase Jjj^^i for cells which shows the physical- 
performed by the same approach as an example 3 and the separai 

properties value indicated in Table 1 was obtmne<l and d { the di e t er 

[0028] 20 micrometers and the kaya knee fo^ation ^^ lene / polyethylene sheath- 

of average fiber ] the span bond nonwoven ™ 0 f a ^arison. The obtained span bond 

core fiber of m2 4.0% by the one ^^^^5°^!^% for 10m/in rate between the embossing 
nonwoven fabric was passed once by nip pressure 25 k :& 'cm d> j> d c md the Taira 
roll of 3% of rates of surface ^^^TZS^t^^^^^ » is made for the thickness in 

aS^ 

^Tthe core part whose peters of example of ^ 

fiber length of 64mm opened V^^f^ fr^i polyethylene with the carding machine, 

sheath-core mold polyolefine fiber to which a sheath ^anges^om P y y ^ ^ rf ^ 3g ^ 
and, on the other hand, carried out the laminating of was made t0 pass 3 times and the 
which made fiber cross with a cross layer in a micr0 meter might be set to 0.10mm , in 

battery separator base material was obtained ^so ^^™™J^ nonwoven fabric in temperature of 1 10 
the calender of chilled one/CHIRUDO whic \ h ^f^ processing by the same sulfonation as 

chrysanthemum which consists of an example M™™^™?* P make) G f division nature 
po^ethylene component opened 100% ^^^^^aan with the carding machine, and, 
bicomponent fibers which are 25 micr ^f of ^^ £KriSb and the fiber web of eyes 30 g/m2 
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weave network of 80 meshes, it processed by a unit of 2 times from both sides with the stream of water 
pressure 180 kg/m2 using 0.13mm of diameters of a nozzle, and a pitch 0.6mm nozzle plate, and the stream 
confounding nonwoven fabric was obtained. Subsequently, put the pressure on this stream confounding 
nonwoven fabric in the calender, it is made for the thickness in a micrometer to be set to 0.12mm, and the 
battery separator base material was obtained. To the obtained battery separator base material, 
hydrophilization processing by sulfonation was performed by the same approach as an example 3, and the 
separator for cells which shows the physical-properties value indicated in Table 1 was obtained. Thus, the 
following test methods estimated eight kinds of obtained separators for cells. A result is shown in Tables 1 
and 2. 

[0031] Test method (1) Eyes Magnitude lmxlm of g/m2 sample is made to result in a moisture equilibrium, 
and mass is measured. The average of five sheets is shown in Table 1 . 

(2) Thickness Using mm micrometer, make into a terminal point the place carried out one more revolution 
from the point which puts and begins a skid, and let the acquired numeric value be thickness. The average of 
20 points is shown in Table 1 . 

(3) Porosity It measured according to cc/sec/cm2 porosity JISY1096 (the Flagyl mold measuring instrument 
is used). 10 times of the averages are shown in Table 1 . 

(4) Average aperture According to mumASTM F 316-86, the average aperture was measured using the palm 
porometer. 1 0 times of the averages are shown in Table 1 . 

(5) Voidage was measured using voidage % mercury porosimetry. 10 times of the averages are shown in 
Table 1. 

(6) The formation % kaya knee formation meter was used, the standard deviation (sigma) of permeability 
was computed, and formation was evaluated. 1 0 times of the averages are shown in Table 1 . 

(7) Extract an electrolyte holding rate %10cmxl0cm sample, and carry out weighing capacity to 4 figures 
below decimal point. (Wl) Next, it is immersed into 30%KOH, an after [ 2 minutes ] sample is pulled up, 
liquid is cut for 2 minutes, and weight is measured. (W2) The electrolyte holding rate (%) =(W2- 
Wl)/Wlxl0010 time average is shown in Table 2. 

(8) After the nest and the property were stabilized on the cylindrical shape cell of the sub C size of self- 
discharge property % nominal capacity 2200mAH, 0.1C and 120% charge were performed. After that, it 
was left for four weeks and 45 degrees C of residual discharge capacity after neglect were measured. The 
value (%) of capacity xlOO when residual discharge capacity / property is stabilized was made into the rate 
of capacity preservation. The average of ten pieces is shown in Table 2. 

(9) After the nest and the property were stabilized on the cylindrical shape cell of the sub C size of cycle 
property % nominal capacity 2200mAH, it charged 120% 0.2 C under the conditions which are 25 degrees 
C. The discharge capacity after 500 cycle ********** was measure d f or t h e discharge made into 0.2C and a 
0.8V beginning-and-the-end electrical potential difference after that. The value (%) of capacity xlOO when 
the discharge capacity / property of a 500 cycle eye are stabilized was made into the rate of capacity 
preservation. The average of ten pieces is shown in Table 2. 

(10) After the nest and the property were stabilized on the cylindrical shape cell of the sub C size of high- 
rate-discharge property % nominal capacity 2200mAH, it charged 120% 0.2 C under the conditions which 
are 30 degrees C. Discharge made into 2C and a 0.8V beginning-and-the-end electrical potential difference 
after that was performed, and the discharge capacity at that time was measured. The value (%) of capacity 
xlOO when the discharge capacity / property at the time of 2C discharge are stabilized was made into the 
rate of capacity preservation. The average of ten pieces is shown in Table 2. 

[0032] 
[Table 1] 
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[0033] 





1 

g/m2 


mm 


cc/cra2/ sec 


spurns 

p. m 


70 K£ 31 

TO 


t&£ (a) 


£tt0li 


3 8 


O. 1 1 


2 0 


2 5 


fit o 


2 . 8 


2 


4 8 


O. 1 1 


2 5 


2 3 


O £- 


1 . 2 


3 


5 6 


0. 1 1 


1 3 


3 0 


4 / 


3 . O 


4 


5 8 


O. 1 2 


TO 


1 6 


4 O 


3 2 


5 


5 6 


KJ . I c 


2 8 


1 5 


5 1 


2. 2 




4 5 


0. 1 9 


4 5 


4 0 


7 3 


3. 7 


2 


6 0 


0. 1 1 


1 4 2 


4 5 


4 1 


4. 5 


3 


5 5 


0 . 13 


1 3 5 


5 0 


5 5 


4. 2 



Table 21 


















£*tft« 




















% 




3 15 


7 5 


a 1 


8 0 


2 


3 2 8 


9 2 


9 2 


9 3 


3 


3 12 


7 4 


7 5 


7 4 


4 


3 2 0 


7 1 


7 2 


7 n 


5 


3 0 5 


8 5 


8 6 


8 4 




2 9 1 


3 8 


5 0 


5 4 


2 


2 8 9 


4 5 


4 5 


5 8 


3 


2 7 7 


4 3 


5 8 


5 7 



[Translation done.] 
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